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Aim: To explore the knowledge, and health beliefs of patients with type 2 diabetes mellitus
(T2DM) regardingmanagement of infections of the urinary tract (UTIs) and lower respiratory
tract (LRTIs).
Methods: Three semi-structured focus groups with 23 patients with T2DM were conducted
and analyzed.
Results: Only a few patients mentioned speciﬁc preventive measures for UTIs and LRTIs,
like not smoking and taking enough ﬂuids (n=3). Making a nuisance of oneself, denying
the seriousness of the disease and fear of insulin therapy were barriers to health-seeking
behaviour. Some people did not complete the course of antibiotics (n=2) or forgot to take
the tablets, especially when tablets had to be taken more than once a day (n=4).
Conclusion: Our results showed that patients with T2DM lack knowledge and realistic healthealth beliefs beliefs about common infections such as UTIs and LRTIs. Health education should aim to
help patients with T2DM to interpret symptoms of infections correctly in order to take the
appropriate action such as taking preventive measures or taking antibiotics. Identifying
patients at high risk of a complicated infection may target education towards those who
need it most.
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of hospitalization and death due to infections [3,4]. The costs© 2010 Prima
. Introduction
atients with type 2 diabetes mellitus (T2DM) have an
ncreased risk of urinary tract infections (UTIs) and lower res-
iratory tract infections (LRTIs) compared with non-diabetic
ndividuals (by 21%and 30%, respectively) [1,2].Moreover com-
on infections may be more difﬁcult to treat and recur more
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E-mail address: k.j.gorter@umcutrecht.nl (K.J. Gorter).
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often. Indeed, the risk of recurrence is even higher than the
risk of a ﬁrst episode of an infection (43% for UTIs and 57% for
LRTIs) [1]. Diabetes is also associated with an increased risknter for Health Sciences and Primary Care, PO Box 85500, 3508 GA
associated with these infections are high [5,6].
Appropriatemanagementmight reduce the burdenof com-
mon infections but to date, health care providers have not paid
blished by Elsevier Ltd. All rights reserved.
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Table 1 – Baseline characteristics of patients with type 2
diabetes.
Focus groups
(n=23) % (n)
Age (mean) 64
Male gender 57 (13/23)
Having a partner 86 (19/22)
Educational levela
High 50 (11/22)
Middle 41 (9/22)
Low 9 (2/22)
Duration of diabetes (mean) 16
General practitioner is main diabetes care
provider
39 (9/23)
Specialist is main diabetes care provider 57 (13/23)
Type of treatment for diabetes
Insulin 74 (17/23)
Oral medication 65 (15/23)
Cystitis or prostatitis in previous ﬁve
year(s)
61 (14/23)
Pyelonephritis in previous ﬁve year(s) 0 (0/23)
Pneumonia in previous ﬁve year(s) 57 (13/23)
Hospitalization as result of an infectionb 74 (17/23)
a High: Senior general secondary, pre-university and technical and
vocational for 18+ and university. Middle: Lower general sec-
ondary or technical and vocational for 12–16 and 16–18 years old.
Low: Primary school or no education.
b Deﬁned as ever.
Table 2 – Structure of the focus group sessions.
Taking preventive measures and seeking medical attention
St 1: Infections are more of a problem in diabetic patients. Q: Why
do you think this is the case?
Q: Do you think that:
Infections are more common in diabetes?
Infections lead to changes in blood glucose levels?
Diabetes increases the need for hospitalization for infections?
St 2: I can do a lot to prevent infections. Q: Why do you think this?
What precautions do you take?
Q: Have you had the ﬂu jab? What do you think of it?
Q: Do your family and friends help you to try to prevent infections?
St 3: I sometimes join in group activities even though this may
increase the risk of infection.
Q: Can you tell us why you do this?
St 4: If I get symptoms that could mean I’ve got an infection, I go to
the GP immediately.
Q: Can you explain why?
Q: Thinking of the most serious infection you have had, do you
think you should have gone to the GP earlier? Why do you think
you should have?
St 5: Patients with diabetes take good care of their health and are
cautious about when they might have an infection. But when
visiting GPs, these sometimes just wait and see.
Q: Why do you think they do this?
Compliance with antibiotics
St 6: GPs are too ready to prescribe antibiotics.
Q: Why do you think this is the case?
Q: If you have to take antibiotics three times a day, do you so? If34 pr imary care d ia
special attention to these infections in patients with T2DM.
Patients may be insufﬁciently aware of the potential serious-
ness of such infections and often wait several days before
seeking medical attention for UTIs [7], or stop antibiotic ther-
apy prematurely once symptoms have resolved [8].
Little is known about the knowledge and health beliefs
of patients with T2DM regarding measures to prevent infec-
tions, when to seek medical attention, and compliance with
antibiotics. For example, do patients with T2DM think they
have an increased risk of infection, do they understand the
role of antibiotics in treating infections and possible compli-
cations of antibiotic treatment and do they go to their GP if
they notice symptoms of infections. The aim of this study was
to explore the knowledge and health beliefs of patients with
T2DM regarding the management of UTIs and LRTIs.
2. Methods
Because of the exploratory character of the study, semi-
structured focus groups were held, which provided the
opportunity to explore knowledge, beliefs and possible
misconceptions of individualswithT2DM.Moreover, the inter-
action between subjects in the groups led to the expression of
a wider variety of opinions than might be the case if subjects
were interviewed individually or completed questionnaires.
2.1. Participants
There were three focus groups of in total 23 participants with
T2DM. The participants of two focus groups were recruited
by the Dutch Diabetes Patient Association (DDPA) (n=10 and
n=9). They were activemembers of the DDPA and lay diabetes
educators, i.e. they had T2DM and had followed a course run
by the DDPA on providing patient information and education.
They answered telephone questions raised by patients. The
other focus group consisted of participants recruited by a gen-
eral practitioner (GP) (n=4). Baseline characteristics are given
in Table 1. Inclusion criteria for all groups were: (1) a history of
diabetes of three ormore years, (2) age 45 years or older, (3) suf-
ﬁcient physical and mental condition to attend the meeting,
and (4) adequate knowledge of the Dutch language. We took
care to recruit participants that differed by age, sex, duration
of diabetes, number and severity of complications, treatment,
health region and urban or rural residency. Exclusion criteria
were a recent accident or presence of severe co-morbidity.
2.2. Data collection
The aim and procedure of the meeting were explained by the
moderator, who was aware of the study objectives. He tried
to involve all groupmembers in a discussion of three different
kinds of behaviour: taking preventivemeasures, seekingmed-
ical attention and compliance with antibiotics. Two observers
gathered information about non-verbal communication and
inter-participant interactions. The structure of themeetings is
given in Table 2. The moderator read out statements to which
the participants could express agreement or disagreement
using green and red cards. Participants were then asked to
explain their choice, which helped promote group discussion.
not, what would make it easier for you to take the antibiotics as
prescribed?
Q: What do you think about the beneﬁts of antibiotics?
Abbreviations: Q: Question(s); St: Statement; GP: general practitioner.
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oreover, open-ended questions were used. The sessions
asted two hours and were tape-recorded with the consent of
he participants [9,10].
.3. Data analysisll tapes were transcribed verbatim for analysis and tran-
cripts were studied separately and independently by two
esearchers (OB, LV). The transcript for each group was ana-
Table 3 – Quotes from the focus group participants.
Knowledge
‘If it was known how infections could be prevented, I would take the necessary pr
(female, 69 years, non-member DDPA)
‘Don’t see or visit people who have the ﬂu. Make sure your glucose levels are OK,
exercising. . .’ (female, 61 years member DDPA)
Perceived susceptibility
‘I’m almost 70 years, so my general resistance might be lower and this might be w
because of my diabetes, but I’m not sure about that.’ (male, 69 years, membe
‘My sister-in-law also had pneumonia, but she doesn’t have diabetes. It was just
non-member DDPA)
‘I sometimes get pneumonia, but so do other people without diabetes.’ (female, 5
Perceived severity
‘I think that the consequences of bronchitis are more serious in diabetes.’ (female
‘I often get infections and they seem to last much longer than in other people. Wh
(male, 75 years, member DDPA)
Perceived severity
‘I see a lot of people with diabetes who don’t take their bladder infection very seri
member DDPA)
‘I’ve had bladder infections much more often the last 3 years. But I don’t know wh
DDPA).
Perceived beneﬁts
‘Getting the ﬂu jab is a good idea. If I get a cold now, it doesn’t develop into a seri
‘Since I had the ﬂu jab, I haven’t had the ﬂu.’ (male, 47 years, member DDPA)
‘You have fewer ﬂu complications if you’ve had the ﬂu jab. Before I was vaccinate
(female, 56 years, member DDPA)
‘I feel more at ease now when I go to the doctor’ (male, 61 years, non-member
‘Since I got diabetes, I’ve had more bladder infections and I’m more alert about th
‘If the antibiotics have to be taken for a short time, say a week, and I don’t have t
member DDPA)
‘If I had to take antibiotics, taking them once a day would be the easiest for me.’ (
‘My temperature goes down quickly on the second day when I’m taking antibiotic
‘I was glad when I was prescribed antibiotics’ (female, 56 years, non-member
Perceived barriers
‘I was brought up not to moan, to just carry on. It will get better on its own. And
whining.’ (female, 62 years, non-member DDPA)
‘I was in time, but the doctor. he just didn’t take the infection seriously.’ (male, 48
‘I sometimes forget to take the antibiotics, but I do try to follow the instructions ca
‘People often don’t go to the doctor in time because they are afraid that they may
‘Normally, I just walk to the cupboard where the antibiotics are kept. But if I’m go
Social support
‘My wife is the most important person for helping me prevent infections.’ (male, 6
‘I think people close to me, my family and the neighbours are most important in h
jab’ (male, 65 years, member DDPA)
‘My family, friends and acquaintances aren’t concerned about whether I take my
inﬂuence on whether I complete a course of antibiotics.’ (female, 56 years, non
‘Except for my wife, of course, my doctor is most important in helping me to take
‘I do it myself. I don’t need to rely on my family to get me to take antibiotics.’ (fem
Abbreviation: DDPA, Dutch Diabetes Patient Association.5 ( 2 0 1 1 ) 33–37 35
lyzed using the method of Krueger [11]. First, all sections
relevant to the research questions were identiﬁed. The next
step was to generate categories that expressed the content of
the sections from the perspective of the focus of the research.
Separate categories were used when lay diabetes educators
expressed the views of other patients. The results were sum-
marized and discussed until agreement was reached.We used
WinMAX 98 Pro qualitative data analysis software to record
and compare coding of transcripts.
eventive measures. But it’s not, and I don’t know what I should do.’
take vitamins, get enough sleep, and try to have a healthy lifestyle,
hy I have a higher risk of getting serious infections. . . I suspect it’s
r DDPA)
an epidemic. I think anyone can get the ﬂu.’ (female, 69 years,
6 years, non-member DDPA)
, 56 years, member DDPA)
ereas other people get better in a week, it takes me four to ﬁve weeks.’
ously. They think it has nothing to do with diabetes.’ (female, 71 years,
ether this is because I have diabetes.’ (female, 69 years, non-member
ous illness’ (male, 61 years, non-member DDPA)
d, I always developed pneumonia when I had the ﬂu. Now I don’t.’
DDPA)
em. I’m getting wiser!.’ (female, 56 years, member DDPA)
o take any other medication, I can cope with it.’ (male, 61 years,
male, 51 years, member DDPA)
s’ (female, 56 years, member DDPA)
DDPA)
then it’s sometimes too late. Yes, I hate going to my doctor, I feel I’m
years, member DDPA)
refully. It’s more difﬁcult at work.’ (male, 51 years, member DDPA)
have to start using insulin’ (female, 56, member DDPA)
ing out, things go wrong.’ (female, 57 years, member DDPA)
5, member DDPA)
elping me prevent infections. For example, when it came to getting the ﬂu
antibiotics and how I can prevent infections. My doctor has the most
-member DDPA)
antibiotics.’ (male, 51 years, member DDPA)
ale, 56 years, non-member DDPA)
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3. Results
3.1. Participants
Of the 23 participants, 13 (57%) were male. The mean age
was 64 years (SD 8 years), the mean duration of diabetes was
16 years (SD 12 years), 50% of the participants had a high
education level and 74% used insulin with or without glucose-
lowering agents (Table 1). The GP was the main diabetes care
provider for 39% of the participants. Representative quotes
from the focus group participants are included in Table 3.
3.2. Taking preventive measures and seeking medical
attention
3.2.1. Knowledge
Although most participants (n=18) mentioned a healthy
lifestyle as a measure for preventing infections, only a few
participants (n=3) mentioned speciﬁc measures such as not
smoking and taking enough ﬂuids. Some people were not
aware of any preventive measures at all (n=4). A few partici-
pants confused inﬂuenza with having a cold (n=2).
3.2.2. Perceived susceptibility and severity
In general, patients believed that infections last longer, andare
more frequent and more serious in people with diabetes than
in people without diabetes. Most participants (n=20) thought
that blood glucose levels inﬂuenced the occurrence and course
of infections and vice versa, but they were not sure whether
diabetes was associated with a higher risk of more serious
infections. Patients who said that they had had no or fewer
infections (n=3), considered infections as being less serious
than did patients who had had several infections.
3.2.3. Perceived beneﬁts and barriers
Whether a participant hadhad an inﬂuenza vaccination or not
was inﬂuenced by his or her awareness of being at risk and the
belief that vaccination would prevent inﬂuenza. Despite hav-
ing signs or symptoms of an infection, patients often delayed
going to seek medical attention for several reasons, such as
beingworried about being considered a nuisance, denial of the
seriousness of the disease, anxiety about being put on insulin
therapy, distrust of their general practitioner, poor accessibil-
ity of the general practice and lack of time and experience.
Half of the patients did not appreciate their GP’s approach of
‘watchful waiting’. They sometimes felt ignored by the doc-
tor or practice assistant, which some ascribed to the lack of
knowledge of the GP or the GP being hurried.
3.2.4. Social support
The partner was the most important source of social sup-
port when it came to preventing infections. Some participants
did not experience any support from their social environment
(n=3). Participants mentioned receiving encouragement from
their neighbours and friends, and especially other people with
diabetes, for example, to go andhave an inﬂuenza vaccination.s 5 ( 2 0 1 1 ) 33–37
3.3. Compliance with antibiotics
3.3.1. Knowledge
Because of a lack of knowledge, some people did not complete
the course of antibiotics (n=2). Some admitted forgetting to
take the tablets, especially when tablets had to be taken more
than once a day (n=4).
3.3.2. Perceived beneﬁts and barriers
Antibiotics were generally thought to be effective. People who
had a job mentioned that it was difﬁcult to be compliant with
antibiotics. Participantsmentioned several ‘tricks’ to help peo-
ple to remember to take their tablets on time: tying a knot in
one’s handkerchief; keeping the antibiotics in a place where
they canbe seen, suchas on the table; setting analarm; putting
the antibiotics in a bag the evening before going out the next
day; using a pillbox; putting a reminder on the front door;
putting the antibiotics in a sandwich. Most patients said that
they often forgot verbal instructions given by their GP (n=16)
and recommended that someone should always accompany
the person when he/she visited the GP, to take notes and to
record the GP’s advice.
3.3.3. Social support
Apart from the GP, partners were the most important people
to help patients with their antibiotic compliance, for exam-
ple, by reminding patients to take their tablets. However, two
patients speciﬁcally said that they did not want the assis-
tance of others, that they wanted to take responsibility for
this themselves.
4. Discussion
Patients with T2DM have an increased risk of UTIs and LRTIs
compared with non-diabetic individuals. To our knowledge,
health education for patients with T2DM does not pay spe-
cial attention to infections, their signs and symptoms and
the importance of prevention, treatment and treatment adher-
ence. Such education may be very important, since we know
from the literature that health-seeking behaviour is often
delayed by perceived barriers, misconceptions about the seri-
ousness of the disease or by lack of social support [12,13]. This
is consistent with the results from the focus groups showing
that patients with T2DM lack basic knowledge regarding risk
factors for UTIs and LRTIs, which means that it might be difﬁ-
cult for these patients to interpret symptoms correctly and
to take the appropriate action such as prevention or treat-
ment. Besides, patients who had had no or fewer infections
considered these as being less serious. This may cause delay
in seeking medical care, since not perceiving oneself prone to
illness is a well-known barrier which can inhibit consultation
of the doctor [14]. During the focus groups it appeared that
patients were not always aware that treatment should be con-
tinued even though symptoms have disappeared, as has been
found in other studies [8,15].Non-compliance with antibiotics may increase the resis-
tance to antibiotics, the risk of recurrence of UTI and LRTI and
also increase the accompanying risk of hospitalization and
mortality [16,17]. Identifying patients at high risk of a com-
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[21] M. Bouma, G.E. Rutten, W.J. de Grauw, T. Wiersma,
Nederlands Huisartsen Genootschap, Summary of the
practice guideline ‘Diabetes mellitus type 2’ (second
revision) from the Dutch college of General Practitioners,pr imary care d iab
licated infection by means of prediction rules [18,19] may
elp nurse educators and primary care physicians to target
dditional efforts towards those people with T2DM in most
eed.
A potential limitation of this study is that the character-
stics of the study participants were different from those of
he general population of Dutch patients with T2DM [20]. The
articipants of our study had had diabetes for a long duration
16 years), they often used insulin, a sign of a more advanced
isease [21] (74%) and they were highly educated (50%). How-
ver, their role as lay patient educators made them valuable
articipants to discover issues of importance to patients with
2DM.
Furthermore, although non-compliance with antibiotic
herapy is common [15] most of our participants with T2DM,
aid that they had taken antibiotics as prescribed. We cannot
xclude that this high compliance was, in part, due to socially
esirable responding [15].
In conclusion, during focus group meetings, patients with
2DM seemed to lack knowledge and realistic health beliefs
bout common infections such as UTIs or LRTIs. Health edu-
ation should aim to help patients with T2DM to interpret
ymptoms of infections correctly in order to take the appro-
riate action such as taking preventive measures or taking a
omplete course of antibiotics. Identifyingpatients at high risk
f a complicated infection by means of prediction rules may
arget education towards those in most need.
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